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AN | ABSTRACT

The LRAPP beamformer is a 48 input analog
adaptive beamformer. Three selective modes
provide frequency bandwidth coverage from
10Hz to 1000Hz. Detected and undetected beam
outputs are available in digical as well as ana-
log form

The LRAPP beamformer is an analog adaptive beamformer capable of
accommodating up to 48 hydrophone inputs. It has a frequency bandwidth of
10Hz to 1000Hz and car. form up to 5.2 beams. Element-to-element time
delays are calculated by mini-compute- and can be altered by either the
paper tape reader or a teletype interrace. Individual digital beam outputs
are available for writing on magnetic tape and/or feeding spectrum analysis
FFT equipment (not pruvided). A time-bearing recorder is provided to
continuously display the time averaged full heam scan. _.-

Modes of Operation

Switch Data Beam Number of
osition Bandwidth | Sample Rate | Beams | Scan Rate | Beams Recorded
1 10Hz -~ 250Hz 1kHz 512 2 sec 31
2 10Hz - 500Hz 2kHz 256 1 sec 15
4 10Hz - 1000Hz 4kHz 128 1/2 sec 7
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MPL TM236

The 48 post-amplifiers have a gain range of 75dB, adjustable in 5dB
steps by either computer programmiog or manually, The inputs can be either
high impedance single ended or ¢ransformer coupled.

The detected beam scan output is a 4 msec accumulation of 1024 de-
tected samples of each beam. Thus the time required for one complete
scan is 4 msec times the total number of beams as determined by the beam-
former mode of operation. This data is formatted for writing on the time-
bearing recorder. A 10 minute mark is automatically written on the paper
margin; manually energized beam calibrate marks and event marks are pro-
vided.

Also available as an output is the 12-bit undetected beam data in blocks
of 1024 samples per beam. This is formatted for magnetic tape recording
and the spectral analysis equipment. The limited frequency response of
these units, requires that only every sixteenth beam is presented, one of
which in turn, is sacrificed.to permit recording of each single time-averaged
beam scan. At appropriate intervals, days, hours, minutes and seconds,
time data are written on the magnetic tape. This data is generated by a digital
clock provided with the beamformer, and represents relative time only.

Built into the beamformer for instrumentation purposes are two 5-inch
oscilloscopes with camera, and a digital true-rms voltmeter.

The equipment is contained in one 6-foot, 3-rack bay designed for in-
stallation on R/P FLIP, and one additional 6-foot rack with or without the
FLIP-bay container.
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SPECIFICATIONS
i ELECTRICAL
1. INPUTS:
] a. Number of channels -~ 1 to 48 (2 ea., DD50S conn).
4 t b. Impedance, single ended-1MQ.
c. Impedance, transformer - 600.
! d. Maximum voitage -3 Vrms.

e. Frequency band - 10-250Hz, 500Hz, 1000Hz,
. - . f. Sample rates-1, 2, or 4kHz.
\B g- Gain-0-+75dB in 5dB steps

3 2. OUTPUTS:
a. Detected beam scans.

(1). Four quadrature element sums (1-12), 4 msec beams,
12-bit words, TTL compatible (4 ea., DA15S).

(2). One, full element sum (1-48), 4 msec beams, analog,
low impedance (coax) (also displayed on TBR).

-~

- ‘-

! b. Undetected beam outputs.

(1). ©One, full element sum (1-48), 1024, 4 psec samples/beam,
1%2-bit words, TTL compatible (1 ea., DA15S) (also in-
ternally formatted for writing every 16th beam, on mag-
netic tape).

(2). Same as above for FFT, but interfacing yet to be determined.

c. 4usec and 4msec clocks, TTL compatible (coax).
GENERAL

4.6 kv
1. Ioput powerLllSVAC OHz,

2, Size: 1-3 rack bay-6'3" X 5'2" X 2'4" plus wheels.
1-1 rack bay--6'3" X 2' X 2'4" plus wheels.

: 3. Weight: 3 rack bay - 2000 lbs.
1 rack bay - 500 lbs.
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Figure 1. LRAPP Beamformer Equipment
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DEPARTMENT OF THE NAVY

OFFICE QF NAVAL RESEARCH
875 NORTH RANDOLPH STREET
SUITE 1425 '
ARLINGTON VA 22203-1995

IN REPLY REFER TQ:

5510/1
Ser 3210A/011/06
31 Jan 06

MEMORANDUM FOR DISTRIBUTION LIST

Subj: DECLASSIFICATION OF LONG RANGE ACOUSTIC PROPAGATION PROJECT
(LRAPP) DOCUMENTS

Ref: (a) SECNAVINST 5510.36
Encl: (1) List of DECLASSIFIED LRAPP Documents

1. In accordance with reference (a), a declassification review has been conducted on a
number of classified LRAPP documents.

2. The LRAPP documents listed in enclosure (1) have been downgraded to
UNCLASSIFIED and have been approved for public release. These documents should
be remarked as follows:

Classification changed to UNCLASSIFIED by authority of the Chief of Naval
Operations (N772) letter N772A/6U875630, 20 January 2006.

DISTRIBUTION STATEMENT A: Approved for Public Release; Distribution is
unlimited.

3. Questions may be directed to the undersigned on (703) 696-4619, DSN 426-4619.

BN S
BRIAN LINK
By direction



Subj: DECLASSIFICATION OF LONG RANGE ACOUSTIC PROPAGATION PROJECT
(LRAPP) DOCUMENTS

DISTRIBUTION LIST:
NAVOCEANO (Code N121LC — Jaime Ratliff)
NRL Washington (Code 5596.3 — Mary Templeman)
PEO LMW Det San Diego (PMS 181)
DTIC-OCQ (Larry Downing)
ARL, U of Texas
Blue Sea Corporation (Dr.Roy Gaul)
ONR 32B (CAPT Paul Stewart)
ONR 3210A (Dr. Ellen Livingston)
APL, U of Washington
APL, Johns Hopkins University
ARL, Penn State University
MPL of Scripps Institution of Oceanography
WHOI
NAVSEA
NAVAIR
NUWC
SAIC
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